The preparation and calibration of a secondary standard for the INGEIS Radiocarbon Dating Laboratory are presented. This standard is barium carbonate with a specific activity almost twice that of NBS oxalic acid. It was prepared from BaCO3 with high specific activity and commercial potassium carbonate by an isotopic dilution technique. The advantages of this standard are: 1) the preparation is simple and can be achieved with ordinary labware; 2) the production of C02 by acid attack from this carbonate shows minimum isotopic fractionation. At least, it has less fractionation than wet oxidation of oxalic acid, the problems of which are described in the literature. This standard ensures better reproducibility in activity measurements; 3) despite some problems of activity exchange with atmospheric CO2 concerning carbonates, measurements of activity over a period of about two years have shown no significant deviation from the mean value. A tentative explanation of this phenomenon is also given. The activity ratio between BaCO3 and NBS oxalic acid is given with its error, and the statistical tests used in the calibration are briefly explained. Finally,a control chart for the activity of the standard over a long period is drawn, showing non-significant deviation and supporting the usefulness of this standard.
INTRODUCTION
Because NBS oxalic acid standard for 14C dating is available only in limited quantities, we saw the need for a beled substance that could be used as a secondary standard. This substance should show stability and reproducibility in activity measurements, it should be easily obtained, and its specific activity should be similar to that of modern 14C activity.
Our 11C laboratory has been operating since 1979 using benzene synthesis and liquid scintillation counting techniques (Tamers, 1975) and dates ca 200 archeologic and geologic samples per year.
The criteria that the standard should achieve are: 1) The activity must be similar to that of NBS oxalic acid.
If specific activity is too high, it could cause contamination in the synthesis line.
Low specific activity would increase the counting times. A specific activity about twice that of NBS was The areas of ±lG and ±2Q levels of confidence are also drawn in figure 1. catalized by small quantities of C03H2. Our secondary standard has not shown this behavior; its specific activity has been constant right along. A tentative explanation is that the rate of the exchange depends on the difference of activity of the carbonate and the CO2. The exchange has been noticed in carbonates with high specific activity, which is much higher than the natural levels of CO2. In our case, both activities, atmospheric CO2 and the standard, are comparable, making the exchange negligible.
